General methods
H and 13 C NMR spectra were recorded on spectrometer operating at 300 MHz and 75 MHz, respectively. 1 H NMR spectra were taken in deuterated solvents and the chemical shifts were
given in ppm with respect to tetramethylsilane (TMS) used as internal standard, except when indicated in the spectrum. 13 C NMR spectra were taken in deuterated solvents and the chemical shifts were given in ppm with respect to the deuterated solvent used as reference. COSY and HSQC spectra were registered on a 500 MHz NMR spectrometer. DEPT 135 spectra were recorded on spectrometers operating at 125 MHz and 75 MHz. Infrared spectra were obtained using attenuated total reflectance (ATR) or KBr pellets in 4000-400 cm -1 region. Mass spectra were carried out employing a gas chromatograph connected to a mass spectrometer using electron impact ionization at 70 eV. High resolution mass spectra were obtained using a timeof-flight mass spectrometer. Melting point values are uncorrected. Column chromatography separations were carried out using 70-230 mesh silica gel. Preparative thin layer chromatography separations were carried out using silica gel matrix with inorganic binder and fluorescent indicator. Commercially obtained reagents were employed without further purification. High purity cesium fluoride (99.99%) was used in the experiments. Solvents were treated when necessary according to the literature. 1 THF and diethyl ether were distilled from sodium/benzophenone under nitrogen atmosphere before use. 1 Acetonitrile was distilled from calcium hydride under anhydrous conditions prior to use. 1 n-Butyllithium (n-BuLi) was titrated against sec-butanol using 1,10-phenanthroline as indicator under nitrogen atmosphere. 2 Lithium diisopropylamide (LDA) was generated following typical procedure before use. 3 All quantum mechanical calculations were carried out using Gaussian 09 (Revision C.01) 4 employing the empirically parameterized hybrid functional M06-2X at the 6-31+G(d,p) level. The standard Berny algorithm in redundant coordinates and default criteria of convergence were employed.
The equilibrium structures are characterized by a lack of imaginary vibrations. The energies reported in this work include the zero-point vibrational energy corrections (ZPVE) and are not scaled. Harmonic vibrational frequencies were calculated for all the stationary points. For each optimized ground state the frequency analysis showed the absence of imaginary frequencies, whereas each transition state showed a single imaginary frequency. All transition structures (TSs) were obtained using the QST2 or QST3 (as implemented in Gaussian) depending on the necessity. Visual inspection of the corresponding normal mode was used to confirm that the correct transition state had been found. The Self-Consistent Isodensity Polarizable Continuum Model (SCIPCM) 5 model approach was used for the single point calculations in acetonitrile employing the same functional and basis set, as in the gas-phase study. The 3D structural representations were generated using CYLview software (Legault, C. Y. CYLview version 1.0 BETA, Université de Sherbrooke, 2009 (http://www.cylview.org).
Preparation procedures and characterization data for the compounds 21-23, 26, and 28-35
Procedure for the Preparation of N-Phenethylacetamide (28) 6 To a round-bottomed flask were added 2-phenylethanamine (24) (20 mmol, 2.42 g, 2.50 mL), acetic anhydride (23 mmol, 2.35 g, 2.20 mL), and dry pyridine (22 mmol, 1.74 g, 1.80 mL). The reaction mixture was heated to and maintained at 90 o C under magnetic stirring and anhydrous conditions for 2 h. After that, the reaction was poured into a beaker containing crushed ice (40 g) and the mixture was stirred with a glass rod for 5 min. Then, concentrated HCl (10 mL) was added to the mixture, which was extracted with ethyl acetate (3 x 50 mL). Afterwards, the organic phase was washed with a 10% (w/v) aqueous solution of NaHCO 3 (100 mL) and with a saturated aqueous solution of CuSO 4 (100 mL). The organic phase was dried over MgSO 4 . After filtration, the solvent was evaporated under reduced pressure, affording the desired product 28. 6 To a round-bottomed flask were added N-phenethylacetamida (28) (15 mmol, 2.45 g) and polyphosphoric acid (PPA) (12.95 g). The reaction mixture was maintained under magnetic stirring and anhydrous conditions at 130 o C for 30 min and at 200 o C for 3 h. After that, the reaction was cooled to room temperature and poured into a beaker containing crushed ice (40 g).
Then, a 28-30% (w/v) aqueous solution of NH 4 OH was added to the mixture until pH 9, which was extracted with dichloromethane (3 x 50 mL). Afterwards, the organic phase was washed with a saturated aqueous solution of NaCl (3 x 50 mL) and dried over MgSO 4 . After filtration, the solvent was evaporated under reduced pressure to afford the desired product 29. 10 To a mortar were added 3,4-dimethoxybenzaldehyde (27) (20 mmol, 3.32 g) and 3-chloroperbenzoic acid (m-CPBA) ≤77% (40 mmol, 6.90 g). The reagents were vigorously mixed using a pestle for approximately 10 min. After that, a 10% (w/v) aqueous solution of NaOH (100 mL) was added to the mixture, which was stirred with a glass rod until complete dissolution. Then, a 10% (w/v) aqueous solution of HCl was added to the solution until pH 6-7, which was extracted with dichloromethane (3 x 100 mL). The organic phase was dried over MgSO 4 . After filtration, the solvent was evaporated under reduced pressure. The residue was purified by column chromatography on silica gel using hexane/ethyl acetate/dichloromethane 
4).
Procedure for the Preparation of (3, trimethylsilane (31) 12 To a round-bottomed flask containing 3,4-dimethoxyphenol (30) (15 mmol, 2.31 g) was added 
Procedure for the Preparation of (3,4-Dimethoxy-2-(trimethylsilyl)phenoxy) trimethylsilane (32) 12
To a round-bottomed flask containing (3,4-dimethoxyphenoxy)trimethylsilane (31) (15 mmol, 3.39 g) was added THF (21 mL) and the mixture was cooled to −78 °C under stirring and a nitrogen atmosphere. After that, LDA (16.5 mmol, 28.2 mL of a 0.6 mol L −1 solution in THF)
was added dropwise using a syringe and needle. The reaction was heated to and maintained at room temperature for 90 min. Then, the mixture was cooled to −78 °C under stirring and a nitrogen atmosphere. After that, trimethylsilyl chloride (TMSCl) (18 mmol, 1.94 g, 2.4 mL) was added. The reaction was heated to and maintained at room temperature for 18 h. Afterwards, a saturated aqueous solution of NH 4 Cl (50 mL) was added to the reaction, which was extracted with ethyl acetate (3 × 50 mL). The organic phase was dried over MgSO 4 . After filtration, the solvent was evaporated under reduced pressure. The residue was purified by column chromatography on silica gel using hexane/CH 2 Cl 2 (3:1) as eluent to afford the desired product
32.
Yield Afterwards, a 10% (w/v) aqueous solution of NaHCO 3 (10 mL) was added to the reaction, which was extracted with diethyl ether (3 × 10 mL). The organic phase was dried over MgSO 4 .
After filtration, the solvent was evaporated under reduced pressure. The residue was purified by column chromatography on silica gel using hexane/CH 2 Cl 2 (2:1) as eluent to afford the desired product 26. 
Procedure for the Preparation of 1-(10,11-Dimethoxy-6a,7-dihydro-4H-dibenzo[de,g]quinolin-6(5H)-yl)ethenone (22)
To a vial (20 mL) were added the heterocyclic compound 23 (0.3 mmol, 561 mg), silylaryl triflate 26 (0.45 mmol, 161 mg), acetonitrile (5 mL), and CsF (0.9 mmol, 137 mg). The vial was sealed using a cap, and the mixture was stirred at 80 °C for 24 h. Afterwards, brine (10 mL) was added to the mixture, which was extracted with ethyl acetate (3 × 10 mL). The organic phase was dried over MgSO 4 . After filtration, the solvent was evaporated under reduced pressure. The residue was purified by column chromatography on silica gel using ethyl acetate as eluent to afford the desired product 22. 14 To a vessel (10 mL) were added compound 22 (0.15 mmol, 48 mg), LiOH (1.5 mmol, 36.5 mg), and a mixture of EtOH and H 2 O (2:1) (6 mL). The vessel (10 mL) was sealed using a cap and the mixture was stirred under microwave heating at 180 o C (50 W) for 40 min. Then, the reaction mixture was cooled to room temperature and distilled water (10 mL) was added. The mixture was extracted with dichloromethane (3 x 10 mL). The organic phase was dried over MgSO 4 . After filtration, the solvent was evaporated under reduced pressure. The residue was
9S
purified by thin layer chromatography on silica gel using methanol as eluent, affording the desired product 34. 
Procedure for the Preparation of 10,11-Dimethoxy-6-methyl-5,6,6a,7-tetrahydro-4H-dibenzo[de,g]quinoline (35) 15
To a round-bottomed flask were added compound (34) (0.05 mmol, 13.7 mg), methanol (1.4 mL), and a 37% (w/v) aqueous solution of CH 2 O (0.4 mL). The reaction mixture was maintained at room temperature under magnetic stirring for 30 min. Then, NaBH 4 (1.5 mmol, 55.3 mg) was added and the mixture was maintained at room temperature under magnetic stirring for 1 h. Afterwards, brine (10 mL) was added to the mixture, which was extracted with ethyl acetate (3 × 10 mL). The organic phase was dried over MgSO 4 . After filtration, the solvent was evaporated under reduced pressure. The residue was purified by preparative thin layer chromatography on silica gel using methanol as eluent to afford the desired product 35. 
4).

Procedure for the Preparation of (±)-Apomorphine Hydrochloride (21).
10S
To a round-bottomed flask were added compound (35) (0.23 mmol, 70.0 mg), acetic acid (2 ml), and a 48% (w/v) aqueous solution of HBr (2 mL). The reaction mixture was heated to and maintained at reflux under magnetic stirring and a nitrogen atmosphere for 6 h. After that, the mixture was evaporated to dryness under reduced pressure and the residue was dissolved in distilled water (10 ml). Then, NaHCO 3 was added to the solution until pH 8, which was extracted with ethyl acetate (3 x 10 mL). The organic phase was washed with brine (10 ml) and dried over anhydrous Na 2 SO 4 . After filtration, the solvent was evaporated under reduced pressure to give an oily residue. To the residue were immediately added ethanol (5 ml), concentrated hydrochloric acid (4.5 mmol, 0.45 ml), and activated carbon (75 mg). The mixture was heated to and maintained at reflux under magnetic stirring and a nitrogen atmosphere for 1 h. After filtration, the solvent was evaporated under reduced pressure. Dry acetone (7 ml 
B:
C -4.26264000 -1.84419200 -0.27792000 C -2.93545900 -2.21587000 -0.04742200 C -1.97531800 -1.27031800 0.27505500 C -2.32802700 0.08825300 0.37977200 C -3.64900600 0.46568300 0.15199600 C -4.61897300 -0.50451000 -0.18804200 C -0.52908400 -1.66005900 0.49820700 C -1.16853400 1.02503600 0.74832500 C 0.05191900 0.65323600 -0.09332800 C 0.36512800 -0.65800200 -0.18194400 C 0.82158600 1.68086800 -0.78783100 C 0.45969000 2.97595300 -0.70510200 C -0.67410400 3.39159800 0.11491400 C -1.43637600 2.50726600 0.77192800 H -0.34085400 -2.66965900 0.13107300 H -4.99355200 -2.60087300 -0.53923700 H -2.65399200 -3.26287600 -0.12825100 H 1.02656900 3.73431900 -1.24067700 H -0.88842500 4.45365400 0.19684800 H -2.24799800 2.85523700 1.40041000 H -0.92784000 0.74617300 1.79289500 H -0.29958100 -1.67625200 1.57511300 C 2.01230300 1.19767000 -1.57578500 C 1.73181800 -0.19923100 -2.12918000 N 1.41371700 -1.10386500 -1.02396500 C 2.22388100 -2.14754500 -0.62512200 O 2.07096600 -2.70045300 0.45267300 C 3.30837700 -2.59858700 -1.58564500 H 3.72050700 -3.52595700 -1.18864200 H 2.92211100 -2.77126900 -2.59421300 H 4.11270200 -1.85771900 -1.64777600 H 0.86868800 -0.16783900 -2.80530800 H 2.58854100 -0.58049000 -2.68282800 H 2.89470400 1.14101300 -0.92263700 H 2.24511700 1.89301800 -2.38942900 O -4.03347900 1.77967100 0.18700800 O -5.87043900 -0.02000800 -0.42022200 C -4.81194500 2.13014400 1.32269400 H -5.75831300 1.58112600 1.33469000 H -4.25552200 1.92521200 2.24775700 H -5.00700800 3.20129700 1.24265600 C -6.86311700 -0.94515500 -0.80744700 H -7.77233300 -0.36369600 -0.96149900 H -6.58939000 -1.44953900 -1.74226900 H -7.03532700 -1.69458800 -0.02492600
B-CsF:
C -4.26100200 -1.79433900 -0.65264700 C -2.98430700 -2.17554100 -0.22371600 C -2.06379200 -1.23249900 0.20117000 C -2.40434500 0.13420900 0.20532700 C -3.66538400 0.52004600 -0.23369600 C -4.60097500 -0.44698800 -0.66246000 C -0.66931500 -1.60481300 0.67153200 C -1.30582400 1.07369200 0.70798200 C -0.00937400 0.67215400 0.02482700 C 0.30654300 -0.64192000 0.04166200 C 0.76922000 1.65130100 -0.72774600 C 0.39048200 2.94698100 -0.73412300 C -0.76026800 3.41178200 0.03419000 C -1.56467300 2.54730100 0.67643600 H -0.42727600 -2.64110500 0.42400800 H -4.96651000 -2.55155500 -0.97510200 H -2.71724700 -3.22964700 -0.22091800 H 0.95510700 3.66968100 -1.32137100 H -0.95556400 4.47981800 0.07664500 H -2.41228100 2.90553600 1.25012400 H -1.19621600 0.78655000 1.79113100 H -0.65902700 -1.47437100 1.76656100 C 1.95056200 1.11915200 -1.50293100 C 1.67276100 -0.32057000 -1.94289100 N 1.39202200 -1.12764500 -0.75322600 C 2.24509500 -2.06672900 -0.25904900 O 2.16363800 -2.46858100 0.90470400 C 3.30755300 -2.62652800 - 
TS-1:
C -4.16845700 -2.30016100 0.80329700 C -2.92746600 -2.50249000 0.20601300 C -1.99706900 -1.48096500 0.06003200 C -2.28722800 -0.16930400 0.51145800 C -3.54643100 0.02369900 1.12101900 C -4.47038100 -1.02675900 1.27135800 C -0.69579600 -1.82553000 -0.62624000 C -1.24621200 0.88357300 0.35783300 C 0.09759700 0.47580900 -0.03606600 C 0.41638900 -0.86515400 -0.29441000 C 1.08832400 1.51351900 -0.18729800 C 0.76767300 2.84227700 -0.01584800 C -0.52773400 3.23776100 0.35520900 C -1.49780700 2.25942700 0.53310600 H -0.84956800 -1.85525400 - 
C-CsF:
C -4.09666900 -2.37564200 0.81752700 C -2.96262700 -2.51444000 0.01808600 C -2.10167300 -1.45720200 -0.25009800 C -2.32774600 -0.17015000 0.32704700 C -3.49330800 -0.04280700 1.11968400 C -4.36606800 -1.12074400 1.35553600 C -0.94470800 -1.69982000 -1.19466800 C -1.29426600 0.87614900 0.18936200 C 0.00001500 0.46398000 -0.36052300 C 0.19898500 -0.80520400 -0.84355100 C 1.09169900 1.42984700 -0.34179800 C 0.90334300 2.68343800 0.17140700 C -0.33521200 3.07234700 0.74580500 C - 
TS-2:
C -4.12142400 -2.33641300 0.75756300 C -2.99170200 -2.46638700 -0.05102400 C -2.11116600 -1.41536200 -0.26894300 C -2.34472100 -0.13804400 0.31841000 C -3.48556500 -0.02227900 1.14105400 C -4.36085300 -1.10427300 1.35744300 C -0.87976600 -1.64006900 -1.11736700 C -1.33027500 0.92081100 0.15149800 C 0.00102300 0.49750500 -0.24071100 C 0.25938300 -0.84552600 -0.54468600 C 1.04442500 1.49295000 -0.26227600 C 0.75981400 2.81048800 0.03151600 C -0.53196400 3.22157200 0.37770500 C -1.54593600 2.27425100 0.43673000 H -1. 
22-CsF:
C -4.07437700 -2.23775600 0.78847700 C -2.96456100 -2.38637100 -0.04918300 C -2.06417400 -1.35001200 -0.24678800 C -2.27027400 -0.09584600 0.37752800 C -3.37785500 0.05000100 1.22410900 C -4.26917600 -1.02496500 1.43978100 C -0.82427900 -1.53261200 -1.07888200 C -1.26630100 0.97826500 0.13524100 C 0.04837600 0.59923800 -0.21412100 C 0.34220300 -0.87411300 -0.34117200 C 1.04672300 1.56291800 -0.36438000 C 0.72938100 2.91475500 -0.24324300 C -0.57434600 3.30398500 0.04386400 C -1.56123900 2.34304300 0.24125400 H -0.94283800 -1.05539100 -2.06408100 H -4.76377600 -3.06338000 0.92453700 H -2.80403100 -3.33397600 -0.55993500 H 1.50895500 3.66135900 -0.37724700 H -0.82489100 4.35765700 0.12471000 H -2.56519600 2.66442500 0.48105900 H -0.62381700 -2.59517400 -1.24028200 C 2.44210800 1.09263600 -0.67352900 C 2.37377300 -0.10642000 - 
22:
C -4.21417400 -2.10194600 0.64761800 C -3.09588200 -2.25482800 -0.17796400 C -2.15983200 -1.24139400 -0.32301900 C -2.33751100 -0.00423500 0.34205200 C -3.45612900 0.14723500 1.17331400 C -4.38309200 -0.90681700 1.33790400 C -0.91006100 -1.43382000 -1.13673500 C -1.28938900 1.04027500 0.16440000 C 0.02042400 0.62560400 -0.16325500 C 0.26748000 -0.85010600 -0.35516000 C 1.06169000 1.55302700 -0.22520800 C 0.79250700 2.90987500 -0.05410400 C -0.50585600 3.33829200 0.20112900 C -1.53510300 2.41014100 0.32324400 H -0.99021700 -0.90815000 -2.10087700 H -4.93012300 -2.91041800 0.74428500 H -2.95565300 -3.18841600 -0.71979300 H 1.60529800 3.62945600 -0.12316400 H -0.71876300 4.39661200 0.32008600 H -2.53305000 2.76120400 0.54637900 H -0.74487100 -2.49400400 -1.34431300 C 2.44829700 1.03414800 -0.49057600
